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We, MoK-GAN Wright, a corporation 
organized under the la^rs of the State of 
Aliclug-an, one of the United States of 
America, of Belleview and Jefferson 
Avenues, City of Detroit, State of Miclii- 
pn. United States of America, Mannfac- 
turers ; Assignees of Carl Alfie Ostmng 
ot Casa Del Rey Apartments, Pontiac 
County of Oakland, State of Michigan, 
United States of America, and James 
Joseph McEwan, of 871, Perry Street, 
Pontiac, County of Oakland, State of 
Michi-an United States of America, both 
citizens of the United States of America 
both Industrial Engineers; do hereby 
declare the nature of tlhis invention and in 
wliat manner the same is to be performed 
to be particularly described and ascer' 
tamed m and by the followinff state- 
ment : — 

Our invention relates to methods and 
apparatus for manufacturing tires and 
more particularly to methods and appara- 
tus tor building pneumatic tires. The 
apparatirs primarily comprises an endles:, 
chain conveyor adapted to carry tire 
buildmg drums and acce§sorv mechanisms 
along a track and in contin-ious motion 
wiule operators apply material and per- 
torni certain manual duties thereon, in 
eombmation with mechanical means for 
supplying materials in sequence of opera- 
tion and according to consumption re- 
quirements. 

Heretofore it has been customary in 
the tire manufacturing art to provide in- 
dividual machines comprising a drum or 
core on which the different layers of 
fabric rubber and/or other materials, 
have been assembled and shaped into a 
partially completed tire by a single work- 
man. This method of building tires re- 
quires that each worlanan possesses a com- 
plete knowledge of the different steps 
necessary to form each tire, and that he 
IS acquainted with and able to handle the 
different sizes and shapes of materials 
going into iihe tire. Such a tire building 
operation necessitates that each workman 
be supplied with all of the different sizes, 
kinds and shapes of materials ^roing into 
each tire. Where the machines are 
widely spaced, this distribution of 
[Prtce If-] 



material is troublesome and expensive. 
I he operation also requires fully skilled 
workmen. 

Also it is known to manufacture tires of 
the type herein before referred to by a 
method m which an intermittently movin^ 
turn-table fhas a. plurality of stations at 
each of which an operator skilled in his 
part o± the process of manufacture of the 
tires carries out his work while the tire 
core IS at rest, the turntable then movin- 
to another station for a further operation 
The turntable does not provSe for simul- 
taneous movement of the core and the 
feeding mechanisms for the tire . com- 
ponents . 

We provide a method and apparatus by 
^vhich a plurality of tire drums or cores 
are mounted on an endless conveyor and 
are moved past successive stations At 
each station a suitable apparatus is pro- 
vided for supplying a layer of fabric or 
other material to the tire and/or for per- 
forming a definite operation upon the 
material carried by the core or dn^ 
Provision is naade for automatically coupl 
Img the machines at the stations to the 
conveyor in co-operative relation to the 
successive drums or cores. Provision is 
also made for automatically releasing the 
machines at the several stations upoS the 
completion of their- operations. Means 
fW^^I *^'' returning the machines, 
Hon Vl.f ^i*^'^^""-^-^^^^^' such a posil 
tion that they may again be connected to 
the, mam conveyor for performing a suc- 
cessive operation. c sue 

By segregating the several steps in the 
manufacture of each tire, and perform^ 
the steps at different locations it i^^s! 
sible to utilise different operators for X 
several steps at the different stations 
Such operators need be sJrilled in but a 
Tkna^&'^'f as CO par^d possessing 
Pn 1?^}^- operations needed 

forA'^ii?^^^ ^ ^^"'^^ i^^^^to- 

f ore been the common practice. Bv free- 
ing the drums on the conveyor from some 

tion niay be performed more expeditiouslv 
since the operator does not have to watch 
/ ^^""^ auxiLaries. In tihe prior 
practice the auxiliary elements have been 
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carried on the same base as tlie drum or 
core, and the operator must watch them at 
all tmies. Stated in another way, the 
nun^ber of tools required for use on a 
o si^ffle machine are distributed over a plur- 
ality of stations with fewer tools at each 
station. 

Provision is made by means of an aux- 
iliary conveyor, for supplying^ the several 
stations witih new material without inter- 
ruption to the movement of the drums on 
the mam conveyor. The space required 
tor the apparatus is materiallv less than 
the space required for an equivalent num- 
1^ ber of stationary machines. 

The accompanying* drawings illustrate 
a present preferred embodiment of appara- 
tus for practicing the invention, in 
which : — 

Fi^re 1 is a diagrammafic perspective 
view ol.an assembly of apparatus for prac- 
ticing the .invention ; 

^^S"- 2 is~-a diagrammatic plan view 
thereof; ,^ 

Fig-. 3 is a detailed ^lan view of a sec- 
P^^j?^ apparatus illustrating a tfre 
J laachme. fabric deeding device, 

and tihe conveyor driving- mecKanism ; 

Fig 4 is a broken elevational view 
partially m section taten along the sec- 
tion line IT— lY of Fi-. 3 and iUustrates 
tne fabric feedmg device controllino- 
means ; ° 

Fig. 5 is an elevational view, partially 
in elevation and partially in sec- 
tion taken substantiallv along the 
section line T—V of Fig. 2, and 
illi^trates the buildmg machine, iohAc 
teeding device, an'd jnechanism for driv- 
ing the conveyor; 

Fig. 5*^ is a portion of Fig. 5 shown on 
an enlarged scale ; 

Fig. - 6 is a diagrammatic perspective 
view, partially in elevation and partiallv 
m section, illustrating the mechanism 
shown in Fig. 5 ; 

, ^ IS a perspective view of a tire 

building machine ; 

, -Fig- ? ^ similar view of the apposite 
50 side of the machine illustrated in 

Fig. 

Fig. 9 is a partial perspective view of 
a tire building madhine illustratinn^ the 
automatic means for applying adhesive to 
tne drum ; 

? is a similar view of the tire 

buildmg machine showing the stitching 
rolls and their operating mechanism; 
, ^^5- ' '^^ ^ similar view of a' tire 
building machine with the bead wire 
applying rings in their bead applying 
positions; - 

Fig- 12 is a view, partially in elevation 
and partially in section, illustrating the 
mechanical details for connecting the 
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fabric feeding device to t;he main con- 
veyor ; 

Fig 13 is a sectional view thereof taken 
along the section line XIII— XIII of Fio- 
12 with some of the details omitted- 

Fig 14 IS an exploded diagranmatic 
view of the strip applying mechanism and 
fabric feeding device shown in Fi"- 6 • 

Fig. 15 is a plan view of tfe strip 
applying mechanism and fa!bric feedino^ 
device shown in Figs. 5 and 14; ^ 
Fig. 16. is a perspective view of the 
tracks, flooring construction and trippino- - 
mechanism; ° 
, Figs. 17 to 23 inclusive, show progres- 
sive diagrammatic sections of the tire as 
It is bxult up by the application of differ- 
ent materials; 

Fig. 24 is a perspective view, partiallv 
m section, showing a completely 
assembled tire on a building drum ; and 
J? ig. 25 15 a detail view sliowing a clutch 
mecJianism for the fabric. 

In order that the operation of the 
apparatus may be thoroughly understood 
before proceeding with a detailed mechan- 
ical descripbon, a brief description of the 
operations Followed in the assembly and 
constmction of a pneumatic tire is given, 
in tlie present application, a four-ply tire 
construction is explained. However, it is 
to be understood that the arrangement 
may be varied in accordance with the size 
and style of tire which is being manu- 
factured, and should ibe considered as an 
example, and not as a limitation of tlie 
mvention. Fig. 2 of the drawing illus- 
trates by the letters A to H, inclusive, the 
relative locations or stations wherein the 
successive operations are effected. Hefer- 
ence may also be made to Figs. 17 to 
22, inclusive, which illustrate the pro- 
gressive appHcation of materials to a 
building drum^.-__^.. 

In this system of tire manufacture tht 
assembly of a four-ply tire band is divided 
into eight divisions corresponding to the 
several letters. Each division requires an 
operator who performs the duties 
prescribed within the location desig- 
nated by the respective letter 
X ^® understood, however, 

t^at the invention is applicable to tires 
other than a four-ply construction by suit- 
ably varying the number of stations in 120 
accordajace with the number of operations 
required for other types of tires. The 
tirelbmldmg mechanism herein iUustrated 
comnnses two complete sets of auxiliaries 
so that two tires are assembled on each 125 
drum during each complete movement of 
a building drum around the course of the 
conveyor. . . - , - 

The operations performed at the several 
stations are hereinafter described in de- 130 
tail. 
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Referring: ta the drawings and parficu- 
larly to Figs. 1 and 2, tlie apparatus or 
mechanism for manufacturing tires com- 
prisei> an endless conveyor 1 illustrated 
5 as traveling ia sulbstantially an oval path, 
although it :s to b& understood that the 
path of the conveyor may be varied, as de- 
sired. The conveyor is preferably con- 
tinuously driven. A plurality of tire 
10 building machines 2 are mounted on the 
conveyor for movement therewitfh. 

In the illustrative embodiment of the 
inventfon, enough of the tire building 
machines 2 are mounted on the conveyor 
15 to assemble two tire bands on each 
maohine during a complete movement of 
each machine around the conveyor. Por 
convenience, the several machines in Figs. 
1 and V have been given Boman numerals 
20 I to IK to indicate the relative instan- 
taneous positions of the several machines 
2. The first operation is perfoimed as 
macHne 1 moves through approximately 
the space A, illustrated in Fig. 2. At the 
25 same time machine II is traversing tlhe 
spa;3eB for another operation and the otlier 
machines III to IX are traversing the 
spaces C to E, inclusive, the spaces A to 
B" are not necessarily equal, as different 
30 times may be required for performing the 
different operations. 

The details of each of the tire building 
machines 2 are shoTvn in Figs. 7 to 11 
inclusive. Each of these machines co- 
35 operates with an operator's platform 3 
which moves with the machine. 

For expediting the delivery of materials 
to the several tire building machines 2, 
as it is needed, a second conveyor 4 is 
40 disposed outside of the conveyor 1. The 
conveyor 4 is provided with a plurality of 
depending hooks 5 which carry strips of 
fabric from a machine 6, illustrated in the 
form of a bias cutting machine, to a plur- 
45 ality of feed racks or festooning devices 
7 and 8 disposed about the conveyor 1. 
The means provided for actuating the con- 
veyor 4 consists of the unit 4a which com- 
prises a motor, a variable speed device and 
50 a speed reducing device. As illustrated in 
Fig. 1, the conveyor 4 is vertically posi- 
tioned so that the suspended hooks lower 
at the bias cutter and at the festoon de- 
vices to facilitate loading and unloading ; 
55 Ibut are otherwise sufficiently higih from 
the floor so as to provide clearance for 
workers to pass thereimder. In the illus- 
trative embodiment of the invention, 
three of the feed racks 7 and one of the 
60 racks 8 are required for the assembly of 
each tire band. As illustrated in Fig .^2, 
the racks 7 are provided at stations A, B 
and D and the racks 8 are provided at 
the sfations E. The feed racks 8 differ 
^ from the feed racks 7 by incorporating a 



mechanism 9, illustrated in Figs. 5, 6, 14 
and 15, for applying relatively narrow 
strips of fabric to the outer ply of fahric 
prior to applicafion of the tread, as illus- 
trated in Fio-B. 22, 23 and 24. 70 

In a four-ply fire the major fabric plieo 
are of two widths which are prep are tT ou 
the same cutting machine 6, although it is 
to he understood that different numbers of 
niajor ply widths are reqiiired for other 75 
tife constructions. As hereinafter de- 
scribed, the feed racks 7 and 8 store up a 
sufficient quantity of fabric to permit of 
the continuous^ application of fabric 
to the tire ibuildmg machine 2, as needed 80 
so that the racks 7 and 8 may he replen- 
ished from the conveyor 4 at any time. 

The feed racks 7 and 8 are mounted on 
separate tracks 10 disposed along the con- 
veyor so that the racks are movable with 85 
the machines 2 to which fabric is being £ 
supplied. Mechanism 11 illusi:rated in 
detail in Figs. 12 and 13 is provided for 
automatically connecting the machines 2 
to the several racks 7 and 8. 90 

Provision for the return of the racks 7 
and 8 to their initial positions upon their 
release from the machines 2 is provided 
by counterweights 12, illustrated in Figs. 
3 and 6. A shock absorbing cylinder 14 95 
is provided with each of tlhe racks 7 and 
8 for ciLshioning the return movement 
thereof. An escape valve 15 is provided 
on each cylinder 14 to regulate the speed 
ot the return movement, The conveyor 100 
1 is actuated liy a unit I6. preferably dis- 
posed beneath the floor 17 supporting the 
mechanism as illustrated in Figs. 6 and 6. 
The Cokveyob 1. 

Eef erring particularly to Figs. 3, 5, 6 105 
and 16, the conveyor I comprises substan- 
tially parallel rails 18 mounted on timbers 
19 resting on tfhe floor 17. A channel 20 
is disposed (between the timbers 19 to 
serve as a guide for an endless chain 21. 110 
A plurality of frames 22 comprising in- 
verted channel irons 23 and cross bars 24 
are mounted on wheels 25 moving along 
the rails 18. Lugs 26 depenHing from 
certain of the cross bars 24 engage the II5 
links of the chain 21 for pulling the 
frames 22 along tEe conveyor. The 
machines 2 are mounted directly onto the 
frames 22. The inner beam 23 of each 
frame 22 carries one edge of Iflie co-operat- - 
ing operators' platform 3. The oth^r 
edge of the platform overhangs a station- 
ary runway 27 and is supported by rollers 
28 travelling along metallic strips 29. 

The actuating unit 16 for the conveyor 
coniprises a motor 30, which may be a 
varijable speed motor, a speed changing 
device 31 and a speed reducing device 32, 
From the latter a shaft 34 extends up- 
wardly through the floor 17 and termin- 



372,043 



10 



25 



30 



65 



^ V ^.sP/octet xvheel 35. The sprocket 
T^Oieel 8o driTes a chain 36 liavin- ln^s 
projecting tterefrom. The chain 36 
passes around a puUey 38 disposed be- 
tween the channel 20 and one of the 
rails 18, so that the lugs 87 on the chain 
rSb may engage the links of the chain 
aLlon- a cutaway portion of the guide 20 
The mterme^ing of the lugs 37 on the 
Cham 36 with the links of the chain 21 
drives the latter. 

Thjb GoNNBcriNG Mba^ts 11 
Referring particularly to Pigs,' 6, 12 
and Id, the connections between each of 
^o^.l!^"^!^ supporting a tire buildi-ig 
machine 2 and the racks 7 and S. are madu 
by providing an outwarolv extending arm 
or bracket 3P on each frame 22. Each 

o« fj" J?""^ 1 ""^^ ^ provided wdth an 
20 ^ outwardly extending arm or bracket 40 
which overhangs the arms 39 of the 
several frames 22. A lug 41 is loosely 
mounted m each bracket -10 to normally 
project therebeneath ^ind is retained bv a 
nut or collar 42. A tail piece 44 is pro- 
vided on each of the lugs 41 for keeping 
the body of the lug 41 in substantial 
parallelism with the faces of the bi-ackets 
oJ. The tail piece 44 extends upwardlv 
through an opening in the bracket 40V 
Accordingly the body of each lug 41 nor- 
mally extends below and parallel to the 
brackets 39 so that as the frames 22 
^^""^^^^ the conveyor 1, the brackets 

So J9 engage tlie several lugs 41 to auto- 
maticaUy pick up and carry the racks 7 
^' shown in Kgs. 6 and 16 
S'or automaticaUy disconnecting the 
racks 7 and 8 from the successive tire 
40 building machmes 2, cams 45 are mounted 
at suitable intervals, depending upon the 
desired durataon of engagement bitween- 
tde racks and machines, along the con- 
veyor 1. - The cam surfaces 45 are spaced 
45 outside of the projection of the brackets 
39 so that as the racks 7 and 8 advance 
the lugs 41 ride -up onto the cam surfaces 
45, thereby lifting the lugs 41 out of 
engagfimeht with brackets 39. 

As soon as a lug 41 is disconnected- - 
from a bracket 39 the machine or rack 
caring the lug 41 returns to its initial 
position by reason of its associated - 
cqunterweiglit 12 and under the retarding 
influence of the associated shock absorber - 
14. It IS to be understood that a positive 
drive may- be provided- for retumino- the 
machin^ to their initial positions, 3 de^ 
^ed. To prevent sidewise movement of 
the racks 7 and 8 while delivering fabric 
to the tiro biuldmg machinesi^. the tracks 
10 are preferafbly made circular in cross 
section ^ f or co-operation with curved 
supporting the racks 7~aifd 8. 
VVith this construction is Ts essential 
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l-hat the desirjd amoimt of material shall 

2h^F^r'\l *° -^f ^^^"^^^o machine 
^ before the machine has moved past the 
cooperatmg cam 45. This feature of the 
invention insures fiat the operators shall 
perform the allotted operatioL dSng f he 

TxEB Bdildixg Machute 2 
Kef emng particularh- to Fhe 7 to 11 
inclusive, eacL tire building macliine 2 
comprises a housing 50 in whicK is 
mounted a motor, brake and ciuteli fnot 
sWn). A pedal 51 projects from the 
housm- -50 for opeiating the brake and a 
srmilar pedal 52 prmects''from theLotsin^ 
for operating the crutch. The pedals 01 
and 02 arc accessible from the^pfetform 
4. A motor starting- switch 54 and an air 
valve 5a are mounted on the housia.. 50 
within reach of an operator standifi^ on 

vided for operating the stitcher roll: 57 
through a rack 58 and pears 59. as =ht^n 
m detail m Fig 10. A pedal 56a is 
^ded for applying pressure to the 
stitchers while being positioned alon- tie 
drum by the hand wEeel 56 ° 

For initially and automaticallv applv 
wfich fbfr ^".llapsible dmin 60 on 95 
wbicb the tire band is assenDbled, a frame 

S^rif """^^^l** °° frame 22 for sup! 
porting a shdin- rod 62 having an adiust- 
mg coupling 63 and terminatinn. in a 
crosshead 64 The crosshead 64 is pro! loo 
^ded witk holders 65 for retaining the 
adhesive 65a. A cam track" 60 

tlie path of movement of a roller 67 
carried by the rod 62. At the proper 105 
?ifi^ movement of the conveyor thi 

^riik S ? ^^""^ "^r^^^^ 2 rides over the 
^^'^^ adhesive 65a into 
co-operative engagement with the drum 
60. The purpose of the appbcation of HQ 
adhesive IS to hold the firat plv to the 

tion IS shown m detail in Fio- 9 
R ^i^^'^P^^iip^^dy to Figs'. 11 and 
tJhf^ settang rings 68 are mounted on us 
3?fiS^f and actuatable aloufr guide 
rods 69 by the action of a piston 70 mov- 
.int^ cylinder -71-. The piston 70 Is 
connected to a support 72 for one of the 
bead settmg rmge 68, and the cylinder 120 
k ifo^i^^ted to a support 74 for tbp 
^^"^ 11**^/ "''S ea! The shaft 75 
^^"^ 60 extends through 
the bead settang ring 68 adjacent to the 

tCIX^?.*''* is independent thereof 
^^nl rn 55 controls f he actuation of the 
pi^on 70 and cylinder 71 

wiS'*fln?i'^^^'*^^ cylinders 71 

with fluid under compression, a com- 
pressor 76 IS mounted on the conveyor 1 
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aad is iuter-connected with tlie several 
machines 2 by flexible pipe lines 77. 
Manipulation of the handle of the air 
valve 55 serves to brinfj the Ibead setting* 
5 rin^s against the end of the drum 60 for 
applying bead wires to the carcase and to 
withdraw the bead setting rings after the 
application of the bead wires. 

Electrical Cowts~eotions. 
10 IFor supplying electrical energy to eadh 
of the tire ibuilding machines, there 
is provided on each housing 50 an 
upwardly extending conduit 80. As 
particularly shown in Figs. 5 and 
15 5^, the several conduits 80 termin- 
ate in brackets 81 suspended hy rollers 84 
from a track 82 which' conforms substan- 
tially to the outline of the conveyor. The 
inner surface of the track 82 carries elec- 
20 trical bus bars 85 on an insulating mount- 
ing 86. Brushes 87 carried by the bracket 
81° conduct electrical energy from the bus 
Ibars and complete a circuit to wires 88 
passing down the conduits 80 to the hous- 
25 ings 50 and switches 54. 

With this construction each machine is 
provided with an individual electrical con- 
nection to the several bus bars which con- 
jiection is suspended from the track 82 so 
30 that: the brushes move along the track 82 
ns the machines 2 move along^ the con- 
veyor without subjecting the wires 88 to 
severe strains. As the brushes 87 are 
mounted overhead there is no danger of 
35 the operators accidentally making contact 
therewith or with the electrically charged 
bus bars, which is a safety feature of 
some importance. 

Fabric Racks or Festoonikg Devices. 

40 Referring particularly to Figs. 3, 5, 6, 
14 and 15, the festooning devices 7 and 
8 have in common a frame 90 which is 
mounted on the curved wheels 46 hereto- 
fore referred to, Eadh frame 90 is pro- 

45 vided with a projection 91 directed to- 
wards the conveyor 1. A balanced shelf 
92 is disposed at the outer end of the 
projection 91 and terminates in a roller 
94 so that fabric may be delivered to the 

50 surface of each drtim 60 in substantially 
a tangential direction as the drum rotates 
about its supporting slhaft 75, which ex- 
tends in the general direction of move- 
ment of the conveyor 1. 

55 When material is (being drawn from a 
festooning device, the shelf 92 assum^the 
full line position shown in Fig. 5. How- 
ever, when fabric is not being drawn 
therefrom, it assumes the dotted line posi- 

60 tion shown in the same figure, by reason 
of the counterweight 95. Guides 96 are 
provided on each shelf 92 for controlling 
the position of the fabric laterally of the 
frame as it leaves the shelf. 

At the top of each frame 90 there are 



disposed a number of stationary rollers 97. 
At the bottom of each frame there are a 
number of rollers 98, 99, 100, 101, 102 
and 104 (the exact number of which may 
be varied, as desired) which are adapted 70 
for vertical movement in guideways 105 
formed in the frames. Fabric 106 is 
looped about the rollers 97 and the rollers 
98 to 104, inclusive, so that a considerable 
quantity may Ibe stored in each festooning 75 
device. The rollers 98 to 104, inclusive, 
are graduated in weight so that as 
material is drawn from the festooning de- 
vice the lower rollers are raised as the 
loops are shortened owing to withdrawal 80 
of material. The rollers 98 to 104, in- 
clusive, are graduated in weight from 
three pounds to five poujids so that the 
fabric will not be called upon to raise all 
of the rollers at once unless the stock in §5 
the festooning device is very low. In 
general it is desired to place as little ten- 
sion as possible upon the fabric '106 in 
order that it shall be delivered to the 
drums 60 in a natural condition. 90 

A gravity operated pawl 107 with a 
tooth like surface contacting Tvith the 
fabric is placed at the discharge end of 
each festooning device for limiting the 
movement of the fabric 106 in a single 95 
direction. A clamping device 107a, Fig. 
25, operated by a treadle 107b within the 
reach of the operator is provided at the 
receiving ends of the festooning devices 
which do not lhave the feeding mechanism 100 
9. By having a treadle operated device 
the fabric can be fed into the machine at 
the will of the operator without danger 
of losing the end of the fabric. 

The festooning devices ai-o replenished 105 
(by operators who take the material from 
the (hooks 5 and attach an end to the end 
of the material already in the festooning 
device. The material is then fed into the 
festooning device and stored between the j.10 
stationary and movable rollers. In this 
manner material may be supplied to the 
festooning device at any time regardless 
of movement or whether the material is 
being withdrawn at the other end thereof . j^^5 

The festooning devices 8, in addition to 
the structure of the festooning devices 7, 
are provided with the mechanism 9 which 
is adapted to apply relatively narrow . 
strips of material to the last ply placed on 
the tire. 

The mechanism 9 comprises a plurality 
of rollers 108 mounted at the bottom of a 
frame 109 and which are driven from a 
motor 110 through a reduction gearing 125 
111 and chain drives 112 and 114. The 
rollers 108 cause the fabric 106 to move 
beneath pressure rollers 115 which apply 
fabric strips 116 and 117. As the material 
for the strips 116 and 117 is supplied in 130 
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rolls which are adhesive or tacL-y it is 
necessary to place liner strips 118 between 
tile adjacent convolutions. These liner 
strips are doubled back around the rollers 
^ Ton ^^^.ojer roUers 119 to take-up reels 
i^U - which are carried on arms 121 
mounted on the frame of the mecihanism 9 
which also supports the rolls of niateriai 
IIG and 117. As the strips 116 and 117 
10 are applied to the fabric strip 106 under 
motive power, the liners are positively 
reeled up. 

A scribinf^ device 122 may be provided 
tor indicatmg on the fabric strip 106 the 
15 proper positioning for the strips 116 and 
l^Iv provided at the end 

of the mechanism 9 for receivinn* and 
splicing* the new strips as thev are re- 
ceived from the conveyor 4. A roller 126 
20 co-operating with one of the rollers 108 at 
the discharge end of the mechanism 9 is 
maintained under tension to insure an 
effective grip with the adjacent roller 108 
for driving the fabric lOG. 

Operation. 
In the operation of a tire buildin*? 
mechanism embodying our invention, 
operators corresponding' to the stations A 
to H, inclusive shown in Tig. 2, are dis- 
posed along- the conveyor and eadh per- 
forms a definite^set of" operations in the 
assembly of the tire casing on the collaps- 
ible drum 60. The successive steps in the 
assembly of the tire are diao-rammatically 
shown in Pigs. 17 to 24, inclusive. 

At station 1. operator A collapses the 
drum 60, if not already collapsed from the 
preceding operation, and obtains two bead 
wires. The first bead wire is placed over 
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The operator then tears the ply 
fabric strip 106^ 
Thereafter the first festoonincr device 7 ii 
disconnected by the automati cooperat ion of 
iwf.l'^''' device 11 and returns to its 
initial position as heretofore described 
fa^rT^"" ^ dismounts from the pS: 
form 3 and returns along the conveyorlo 
perform the same operation upon the sue- 
ceedingr tire machine 2. 
, Per clearness, the fore;?oinff ooeration 
may Ibe considered as being peiiormef bv 
operator A upon the tire machine marked 
I, m Pigs. 1 and 2. Subsequentlv the 

machine 2. then in the position indicated 

nfnJ^;w°^/^?^^^^.SPl^^^^ overlap- 
feSln^-^ ply 1-30, while the second 

festooning rack 7 is autumaticallv con- 
on fh.^^-' '^'T^y^^' . is placed 
on the drum, torn and patted down as 
shown in Pig. 18. The drum is^hen 
mechanically driven while the stitcher 
rolls shown m P g. 10 are set in operation 

center t'lf ll^^'T ^'^^ ^'^^ ^^^^ 

% operation 

coherence therebetween. When thi^ 
operation IS completed operator B leaver 

tih^i^X TlL^ '^^^ ^^^^^^^^ 

At this point operator C manipulates 

rrngs 68 to advance toward the drum as 
shown m jPig. 20. By using a hand^ool 
the operator separates" the b^ad ^res 13^ 
from the rings 68. The head HZ 



70 



75 



80 



85 



90 



95 



100 



the drum and adjusted on the inner ring stItchTd ^oS^ + f^P^^"" ^*^iP ^'^^ ^re 

68 through which the shaft -75 extends The air v7l™ ^r*" f*"."^^ ^31- 105 

The drum is then expanded bv anv suit- rin^s l<5 to -^'%°P^''^*f'' '^"^'^e the ^ 

able mechanism (not shown). Thereafter d^^ 60 pf V t^? ends ol the 

the^operator^plajes the secLd Bead wire crTu^Le f,-- 

If statfoT^r' ttf- 1^^"°-^ opera?i;5: no 
dri^S mechanically 



45 on the outer bead setting ring 68. At the 

same time the roller .67 strikes the cam sia 
track 66 and automatically causes the driven 



- _ — »;iu«**j.^y \^ClUOCi> 

adhesive contained in the holders 65 to be 
applied to the dnim. The contact persists 
50 through at least a -complete revolution of 
the druna. 

' At the same time the connecting mech- 
anism 11 becomes operative to engage the 
first festooning device 7, which is locked 
55 in a co-operating position to the tire build- 
ing machine 2 and moves therewith. The 
clutch pedal 52 is depressed by the oper- 
ator to disconnect the drum 60 from the 
motor. The operator then applies the 
60 first ply 130. The ply -130 is patted on 
the drum to which it is held by t?ie 
adhesive previously applied, while the 
drum is rotated by hand. -imtil the drum 
is comnletely covered with the fabric and 
a srdall margin is provided for a splice. 



65 



then passes onto position IV 

S Yijn^^4^»^ edges of 

plies 130 and 131 over the 'bead wire" 132 
as shown m Fig. 21. The turned back 

T t''^^^ the carcass 

TvJule the drum is rotating. The third 
festooning d^^^^^ 7 makes Womatic con - 
nectaon with.^e conveyor and the tW 
ply 135 . IS transferred to the drum 

^ *^^elled to the b^ 
ginnmg of zone E, as indicated by Y 

Jii zone E the festooning ridE 8 is'con 
nected m the same manne? as the preced- 
mg festooning racb; and another operator 
transfers the fourth plv 136 t^+T. /t;! 
attached strips 116 and'^Yir ontolhe clr! 130 
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cass. Another strip 117a may also be 
applied. Before splicing, the strips 116 
and 117 are peeled back from one end of 
the ply for a distance equivalent to the 
5 distance of the overlap in order that the 
thickness of the splice will remain sub- 
stantially the same as that of the remain- 
ing carcass. The peeled back material is 
cut off and the splice is made. The 
10 machine 2 is then in zone F, as indicated 
by YI. 

Operator E applies gasoline to the sur- 
face of the carcass and obtains a tread 
strip 137 from a rack. The tread is 

15 placed on the carcass, the ends painted 
with gasoline and joined together. 

The tread application is continued by 
operator Gr in the G zone while the 
machine is in the position indicated by 

20 VII. Here the tread is patted down to 
remove irregularities, and lihe istitching 
mechanism shown in Fig. 10 is actuated 
to further compress the materials. The 
splice is also stitched at the joints and the 

25 loose thin edges of the tread are trimmed. 
The final operation in zone H, indicated 
Iby VIII on a tire building consists of 
tucking plies 135 and 136 aro\md and 
\inder the bead wires thus completing the 

30 assembly operation. Operator H, or a sub- 
sequent operator, when the tire building 
madhine is in the position indicated by 
- the numeral IX, or before, collapses the 
drum, removes the carcass, and the 

35 machine is ready for the assembly of a 
second tire dm'ing the remaining half of 
its trip around the conveyor. 

It is to be understood that the fore- 
going detailed description of the opera- 

40 tions performed at each of fEe stations is 
by way of illustration of the invention 
and is not a limitation thereof as the 
number of operations could be varied at 
the several stations in accordance with the 

45 type of tire' being constructed. 

Also the term *^ endless conveyor as 
used in the specification and claims in- 
cludes any mechanism adapted to carry or 
move a tire (building machine from an 

50 initial position through a definite path 
past instrumentalities for forming the tire 
band and return the machine to its initial 
position preparatory to another movement 
tlirougih the path. 

55 Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

60 1. A method of manufacturing a tire 
characterized by feeding at successive in- 
tervals tire components to a continuously 
moving tire forming machine by means of 
a pltirality of tire component supplying 
means. 



2. A method as claimed in claim 1, 
characterized by the fact that the tire 
component supplying means are arranged 
to move with the tire forming madhine 
whilst a tire comx^onent part is removed 70 
from the supplying means and applied to 
the tire forming machine. 

3. Apparatus for use in carrying out 
the method claimed in claims 1 and 2, 
characterized by the provision of means 75 
for returning the tire component supply- 
ing means to their initial positions after 
delivery of a tire component part to the 
tire forming machine. 

4. Apparatus for use in carrying out gO 
the method claimed in claim 1, oliarac- 
terized hy the fact that the tire forming 
machine includes a rotatable drum on 
which the tire component parts are succes- 
sively mounted. 85 

0, Apparatus as claimed in claim 4, 
characterized !by the provision of means 
associated with the tire forming machine 
for applying adhesive to the rotatable 
drum. 90 

6. Appaxatns as claimed in claim 5, 
characterized by the provision of means 
for actuating the adliesive applying meana 
in accordance with the movement of the 
tire forming machine. 95 

7. Apparatus for use in carrying out 
the method claimed in claim 1, character- 
ized by the fact that a plurality of tire 
forming machines are propelled in succes- 
sion by an endless conveyor, iOO 

8. Apparatus as claimed in claim 7, 
cliaracterized by tlie fact that each of the 
tire forming machines is provided with 
an independently controlled motor for 
rotating the drum. 105 

9. Apparatus for use in carrying out 
the method claimed in claim 2, charac- 
terized by the fact that a plurality of tire 
forming machines are propelled along a 
closed track and wherein a plurality of 110 
relatively short tracks are arranged paral- 
lel to the first track for portions of the 
length thereof for supporting the tire com- 
ponent supplying means during movement 
thereof. 115 

10. Apparatus as claimed in claim 9, 
characterized by the fact that each tire 
forming machine is provided with means 
to enable it to engage the tire component - 
supplying means to cause the latter to >^ 
move with the tire forming machine, 
additional means being provided to cause 
the tire forming machine to release the 
tire component supplying means after the 
latter has moved a predetermined dis- 125 
tance. 

11. Apparatus as claimed in claim 10, 
characterized by the fact that there is 
associated with each tire forming machine 

a projecting arm which, engages an arm 130 
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carried by tlie tire component supplying 
means to cause said supplying means to 
movo tog^flier witL. the tire forming 
machines, cam mechanism being provided 
5 adap^ to disconnect the tire forming 
machines from the supplying means after 
the said machines have moved a predeter- 
mined distance. 

12. Apparatus for use in carrying out 
10 the method claimed in claim 1, charac- 
terized by the provision of a conveyor for 
transporting the tire components from a 
fabric cutting^ machine to the tire com- 
ponent supplying means. 
15 13. Apparatus as claimedTn any of the 
precedia^ claims, comprising a conveyor, 
a plurality of tire forming machines 
mounted thereon, means disposed along 
said conveyor for supplying materials to 
20 said machines, and a second conveyor for 
transporting materials to said "supply 
means. 

14. Apparatus for use in carrying out 
the method claimed in claim 1, character- 

25 ized by the fact that the tire forming 
machine is provided with a platform for 
the machine attendant. 

15. Apparatus as claimed in claims T 
and 8, characterized by the fact that elec- 

30 trical bus bars are disposed in co-operative 
relation to the conveyor and conforming 
substantially to the outline thereof, elec- 
trical connections being provided between 
the several tire forming machines and the 

35 bus bars. 



16. Apparatus as claimed in claim 15, 
characterized by the fact that the elec- 
trical connections comprise a supporting 
track adjacent said bus bars and a bracket 
supporting a plurality of brushes engaff- 40 
mg the bus bars. 

17. Apparatus as claimed in any of the 
preceding claims comprising a conveyor, a 
plurality of tiro building units mounted 
thereon, a plurality of material supplv- 45 
ing devices mounted along said conveyoV, 
means for periodically connecting said 
-material supplying means to the succes- 
sive tire building machines for movement 
tiherewith, and means for returning said 50 
supplying means to their initial positions 
comprising a counter weight associated 
with each of said supplying means, 

18. A method of manufacturing a tire 
substantially as described with reference 55 
to the accompanying drawings. 

19. Apparatus for usjb in manufacturing 
tires, consisting of the parts constructed, 
arranged, and adapted to operate substan- 
tially as hereinibefore described with refer- 60 
ence to -the accompanying drawings. 

Dated this 23rd day of March, 1931. 

HASELTIKE, LAKE & Co., 
28, Southampton Bmldings, London, 
England, and 
19, West 44th Street, IN^ew York, 
N.T., U.S.A., 
- Agents for the Applicants, 
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